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[57] ABSTRACT

A system and method for automatically controlling a
vehicle speed to a desired cruise speed are disclosed in
which a vehicle speed sensor which output an analog
quantity corresponding to a current vehicle speed i1s
provided, a vehicle speed determining circuit which
derives the current vehicle speed on the basis of the
analog quantity derived from the vehicle speed sensor
and determines whether the derived current vehicle
speed is below a predetermined speed above which the
cruise speed control run is appropriate is furthermore
provided independently of a control unit of the system.
When the vehicle speed determining circuit outputs a

~determination signal indicating that the current vehicle

speed 1s below the predetermined speed and the control
unit outputs a predetermined control command signal, a
power supply line connected to a throttle valve actua-
tor is, at first, interrupted. Then, the power supply to
the control unit 1s interrupted.

16 Claims, 2 Drawing Sheets
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SYSTEM AND METHOD FOR AUTOMATICALLY
CONTROLLING VEHICLE SPEED TO DESIRED
CRUISE SPEED

BACKGROUND OF THE INVENTION

(1) Field of the invention

The present invention relates generally to a system
and method for automatically controiling a vehicle
speed to a desired cruise speed in which a power supply
- to a throttle actuator is initially interrupted when a
control command signal is derived from the control unit
with a vehicle speed determined to be lower than a
cruise speed allowable range.

(2) Description of the background art

Various kinds of systems for automatically control-
ling a vehicle speed to a desired cruise speed have been
proposed. In such systems for automatically controlling
the vehicle speed to the desired cruise speed, a set/coast
switch 1s provided for setting a current vehicle speed to
a target cruise. At this time, an opening angle of an
engine throttle valve is adjusted to operate the vehicle
at the set cruise speed. Therefore, 1t 1s convenient for a

vehicle driver to cruise the vehicle without manual
operation of an accelerator pedal.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide a
reliable system and method for automatically control-
ling a vehicle speed to a target or desired cruise speed
which can achieve an improved operation of the vehicle
with a savings in system power consumption.

The above-described object can be achieved by pro-
viding a system for automatically controlling a vehicle
speed to a desired cruise speed, comprising: a) a power
supply for the system; b) first means for detecting a
current (1slantaneous) vehicle speed and outputting an
original data on the current vehicle speed; ¢) second
means for calculating the current vehicle speed on the
basis of the original input data on the vehicle speed
derived from the first means and for outputting control
command signals to perform controls on cruise speed
runs of the vehicle through engine driving force adjust-
ing mechanism installed in a vehicular engine; d) third
means for deriving the current vehicle speed on the
basis of the original data on the current vehicle speed
derived from the first means independently of the sec-
ond means and determining whether the derived vehi-
cle speed by the third means is below a predetermined
speed value; and e) fourth means for interrupting the
power supply to the third means when the second
means outputs at least one of the control command
signals and while the third means determines that the
derived vehicle speed 1s below the predetermined speed
value.

The above-described object can also be achieved by
providing a system for a vehicle, comprising: a) first
means for detecting a current vehicle speed and output-
ting an analog quantity corresponding to the detected
current vehicle speed; b) second means for operatively
outputting a plurality of cruise run command signals
independently of each other; ¢) third means responsive
to any one of the cruise run command signals derived
from the second means for deriving the current vehicle
speed on the basis of the analog quantity outputted by
the first means and outputting a plurality of control
command signals according to the contents of one of
the cruise run command signals which is inputted there-
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into from the second means so that the vehicle speed is
controlled according to the contents of the inputted
cruise run command signal; d) fourth means responsive
to any of the control command signals derived from the
third means for adjusting an operating variable of an
engine driving force adjusting mechanism installed in a
vehicular engine with a power supply thereof received,;
e) fifth means for deriving the current vehicle speed on
the basis of the analog quantity derived from the first
means independently of the third means, determining
whether the current vehicle speed derived by the fifth
means itself is below a predetermined vehicle speed, and
outputting a determination signal according to the re-
sult of determination; and f) sixth means responsive to
the determination signal for canceling or continuing the
power supply to the fourth means when the third means
outputs a predetermined one of the control command -
signals according to the contents of the determination
signal derived from the fifth means.

The above-described object can also be achieved by
providing a method for automatically controlling a
vehicle speed to a desired cruise speed, comprising the
steps of: a) detecting a current vehicle speed and pro-
ducing an analog quantity on the basis of the detected
current vehicle speed; b) deriving the vehicle speed on
the basis of the analog quantity produced in the step a)
and operatively outputting at least one control com-
mand signal to perform controls on cruise speed runs of
the vehicle through an engine driving force adjusting
mechanism installed in a vehicular engine; ¢) deriving
the current vehicle speed on the basis of the analog
quantity derived in the step a) independently of the
current vehicle speed derived in the step b) and deter-
mining whether the current vehicle speed derived in the
step ¢) 1s below a predetermined speed value; and d)
interrupting a power supply when outputting the con-
trol command signal in the step b) while determining

that the current vehicle speed is below the predeter-
mined speed value in the step c).

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a circuit block diagram of a system for
automatically controlling a vehicle speed to a desired
cruise speed.

FIG. 2 1s a schematic citcuit wiring diagram of a main
switch circuit 1 shown in FIG. 1. |

FIGS. 3(A) and 3(B) are signal timing charts for
explaining an operation of a vehicle speed determining
circuit 10 shown in FIG. 1. |

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Reference will hereinafter be made to the drawings in
order to facilitate understanding of the present inven-
tion.

FIGS. 1 and 2 show a structure of an automatic vehi-
cle speed control system.

A main switch circuit 1 is connected to a battery
power supply E, via an ignition switch S; and fuse F.
The main switch circuit 1 includes a main relay RY3,
switch S4, and a main lamp 3. A fuse F is connected to
a contact S3 of a main relay RY3 and to a fixed contact
S43 of a switch S4. The main relay RY3 includes a
contact S3 and a coil Ci. One end of the coil C31s con-
nected to a movable contact S4; and the other end
thereof 1s grounded. The contact S3is connected to the
main lamp 3 and fixed contact S42. In addition, the
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switch S4i1s constituted by the movable contact S45 and
fixed contacts S42 and S43. When a movable contact S44
is placed on a position Wy, the switch S41is placed on an
off state. When the movable contact S4; is placed on a
position Wy, one end of the coil C3is connected to the
fixed contact S4) via the movable contact S41. In addi-
tion, when the movable contact S4; is placed on a posi-
tion W3, the fixed contacts S47and S43are connected via
the movable contact S41. Furthermore, a spring member
(not shown) is incorporated into the switch S4. When an
operator’s hand 1s separated with the movable contact
S41 depressed toward a position W3, a spring force of
the above-described spring member causes the movable
contact S41 to be set toward the position W.

The operation portion 5 is preferably installed on a
steering column, steering wheel, or an instrument panel
convenilent to the driver.

The operation portion 5 is connected to the control
circuit 7 via a slip ring, i.e., slidable contact installed on
a rotating portion of a steering wheel. Respective ends
of a set/coast switch S5, acceleration switch Sg, and
resume switch So are connected to a battery (DC)
power supply E, In addition, the other ends of the
set/coast switch Sy, acceleration switch Sg, and resume
switch Sgare connected to the control circuit 7 indepen-
dently of each other.

The set/coast switch S7is a switch used to set the
vehicle in a cruise run state. For example, when the
vehicle runs at a speed of 60 Km/h, the set/coast switch
S71s momentarily activated so that the cruise speed run
1s nitiated at the current vehicle speed of 60 Km/h
without change of the vehicle speed. It is noted that if
the set/coast switch Sy is continuously activated engine
braking causes the vehicle speed to gradually be re-
duced. That 1s to say, the set/coast switch S7 functions
as a coast switch. |

The acceleration switch Sg functions as the accelera-
tion function. When the acceleration switch Sgis closed
during the cruise operation, the vehicle speed is gradu-
ally increased. Thereafter, as the acceleration switch Sg
1s open, the cruise run is executed at the vehicle speed at
the time of open of the switch Sgso that the new vehicle
speed 1s set and maintained.

After the set of the cruise speed at 60 Km/h, a brake
operation causes the cruise run state to temporarily
canceled and to be reduced below 60 Km/h, the resume
switch Sg becomes effective. That is to say, the vehicle
speed is gradually increased when the resume switch Sg
1s turned on and thereafter turned off momentarily acti-
vated. Then, vehicle speed is gradually increased until
reading a previously set cruise speed, i.e., 60 Km/h
which is stored in storage means, to be described later.

A vehicle speed sensor 9 outputs vehicle speed infor-
mation according to the speed of the vehicle. That is to
say, the vehicle speed sensor 9 is provided with switch-
ing means which is open and closed according to the
speed of the vehicle. The open and close cycling of the
switch increases as the vehicle speed increases. An ana-
log quantity of such an intermediate signal due to the
switching operation of the switching means is supplied
to the control circuit 7 and vehicle speed determining
circuit 10 to provide vehicle speed information.

A control unit 7 includes a microcomputer for exe-
cuting various control processings on the cruise speed
control, storage means for storing information on the
cruise run, and vehicle speed determining portion con-
stituted by a digital circuit for calculating the vehicle
speed on the basis of the speed imformation from the
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vehicle speed sensor 9. Various kinds of control signals
are outputted on the basis of each information from the
operation portion 5 and vehicle speed sensor 9. For
example, when the set/coast switch S+ is operated, the
control unit 7 outputs a control command signal indicat-
ing that the vehicle is transferred in the cruise speed run
on the basis of the vehicle speed information from the
vehicle speed sensor 9. In addition, when the control
unit 7 determines that the acceleration switch Sgis oper-
ated, the control unit 7 outputs a control command
signal indicating that the vehicle speed runs at a prede-
termined change rate of the vehicle speed with time
(constant acceleration). Furthermore, when the brake
operation 1s carried out, the cruise run state is temporar-
ily suspended. Thereafter, when the control unit 7 de-
tects operation of the resume switch So, the speed infor-
mation stored in the storage means is retrieved and the
control unit 7 outputs a control command signal indicat-
ing that the current vehicle speed is returned to the
original cruise speed stored in the storage means.

The vehicle speed determining circuit 10 includes, for
example, an analog circuit having a transistor T the
base of which is connected to a resistor Ry and to a
capacttor Cy, the resistor R; and capacitor C; being
provided for eliminating noise. The base of the transis-
tor T 1s connected to the vehicle speed sensor 9. Ana-
log speed information is supplied to the base of the
transistor T;. A collector of the transistor Ty is con-
nected to a constant voltage supply circuit 11 via a
resistor R for supplying a predetermined voltage, e.g.,
> volt DC wvoltagre to the transistor T;. Hence, a
switching operation is carried out on the basis of the
vehicle speed information formed in the pulsed signal
from the vehicle speed sensor 9.

Transistor T outputs a rectangular pulse signal A;
having a period equivalent to the vehicle speed shown
1in FIG. 3(A) and FIG. 3(B). A monostable multivibra-
tor 13 (M.V) i1s connected to an inverting input terminal
of a capacitor Cj and a resistor R3. When the monosta-
bie multivibrator 13 inputs a pulse signal Aj, a pulse
signal A; having a rectangular waveform of a predeter-
mined pulsewidth Tys is outputted at a timing of each
rising edge of the pulse signal A; as shown in FIGS.
3(A) and 3(B). |

The pulse signal A; constituted by the train of pulses
1S smoothed by means of a capacitor C» and a resistor
R3 so that an average voltage signal Aj of each pulse
voltage in the pulse train is supplied to an inverting
input end of a comparator 15.

If the vehicle speed is a prede’ermined value of V ry,
e.g., below 30 Km/h, the value of V; of the voltage
signal A3 will be described with reference to FIG. 3A.

Vi=5XTyuX/L - - (1)

In equation (1), f; denotes an inverse number of a
period of the pulse signal A in a case when the vehicle
speed V 1s below a predetermined speed V 1y, i.e., the
frequency of the pulse signal Aj.

In the same way, the value of V yof the voltage signal
A3in a case where the vehicle speed V of the vehicle is
above a predetermined speed V 7y can be expressed in
the following equation (2).

Vie=5X Ty X fa - (2)

In the equation (2), fy denotes an inverse number of
the pulse period of the pulse signal Ajin a case when the
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vehicle speed V is above the predetermined speed V ry,
i.e., the frequency of the pulse signal Aj.

Hence, since the frequency of the pulse signal Aj
increases as the vehicle speed increase, the voltage sig-
nal Aj indicating a value corresponding to the actual
vehicle speed. If the vehicle speed is low, the value of
the voltage signal Aj1s small. As the vehicle speed is
increased, the value of the voltage signal is increased.

It is noted that the value of the predetermined speed
V 7y 1s set with the speed not appropriate to the cruise
speed run. |

A non-inverting mnput end of the comparator 15 re-
ceives a reference voltage V, from a reference voltage
generator (not shown). A value of the reference voltage
V,is set to a value larger than a value V of the voltage
signal A3 during a low speed runmng but smaller than
the value Vg of the voltage signal A3 during the high
speed run.

Vi< Vo<V ---(3)

Hence, the comparator 1§ compares the reference
voltage V, with the voltage signal A3 and a high-level
signal (*H’’) A41is outputted when a speed cruise run 1s
below the reference voltage V,. In addition, if the vehi-
cle runs at a high speed exceeding the reference voltage
Vo, a low level signal A4 1s outputted.

The vehicle speed determining circuit 10 is connected
to one input terminal of the AND gate circuit 19 via an
inverter 17. A signal B; which 1s an inversion of the
signal A4 1s supplied to one input terminal of the AND
gate circuit 19. In addition, one input terminal of the
AND gate circuit 19 receives a control signal J; from
the control circuit 7. The control signal Jy indicates a
iow logic level (L.} when the control unit 7 deter-
mines that the vehicle speed V calculated by means of
the vehicle speed determining portion is below a prede-
termined vehicle speed V 1y, 1.e., a slow vehicle speed.
Hence, the output signal of the AND circuit 19 1ndi-
cates the high level (**H”’) only when all of the control
circuit 7 and vehicle speed determining circuit 10 deter-
mines that the vehicle speed is high. The output termi-
nal of the AND circuit 19 is connected to the base of the
transistor T3. When the AND circuit 19 outputs a high
logic level (*“H”) signal, the transistor T>1s turned on. A
collector of the transistor T3 is connected to one end of
a coil Ci3. The other end of the coil Ci31s connected to
a contact Sy3 and inhibit switch Sy3. An actuator relay
RY31s constituted by a normally open contact Si3 and
coill Ci3. The normally open inhibit switch Syp 15 a
contact which is open when a gear change lever of an
automatic transmission is set in a parking range (P) or
neutral range (N). The inhibit switch S)2is connected to
a main switch circuit 1 via a brake switch S;;. A nor-
mally closed brake switch Sj; 1s open when a brake
pedal is depressed. In addition, a contact S;3 of the
actuator relay RY 3 is connected to the actuator 30.

When transistor T is turned on, an energization cur-
rent flows through a coil Cy3. When a contact Sy3 1s
closed, the power supply 1s supplied "to the coil Cis.
Control signal J, is supplied to a base of a transistor Ts.
A collector of a transistor T3 is connected to a supply
valve 31. The transistor T3 controls the supply valve 31
in response to control signal J;. In addition, the control
signal J3 of control circuit 7 is supplied to the base of
transistor T4, the collector of the transistor T4 being
connected to air valve 33. The air valve 33 is controlled
in response to control signal J;. Furthermore, a control
signal J4 of the control unit 7 i1s supplied to the base of
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a transistor Ts. A collector of a transistor 15 1S con-
nected to a release valve 35. A control signal Js of the
control circuit 7 is supplied to the base of a transistor
Tgand an input terminal of OR circuit 23. A collector of
a transistor T is connected to a main switch circuit 1
via a cruise lamp 24. Transistor Tg causes the cruise
lamp 24 to be lighted to indicate that the vehicle is in the
cruise speed run.

‘An input terminal of the OR gate circuit 21 receives
respective control signals J2, J3, and J4, respectively.
The output terminal of the OR circuit 21 is connected to
another input terminal of an OR circuit 23. In addition,
the input terminals of OR circuit 23 also receive control
signals Js and J¢. The control signal Jg 1s set to a low
logic level (L) during the low speed run below a
predetermined speed of the vehicle speed. An output
terminal of the OR circuit 23 is connected to one input
terminal of the AND circuit 25. The other input termi-
nal of the AND circuit 25 is connected to the vehicle
speed determining circuit 10 via inverters 27 and 17.

The output terminal of the AND circuit 25 is con-
nected to a base of a transistor T7. Transistor T7 and
transistor Tg are connected in a darlington configura-
tion. A collector of a transistor Ty 1s connected to the
battery power supply E, via a fuse F and ignition switch
S1. Hence, the vehicle speed determining circuit 10,
constituted by the externally connected analog circuit
separate from the control circuit 7, determines that the
vehicle speed V is below the predetermined speed V ry.
In this state, any one of the control signals Js, J3, J4, Js,
and J¢ is outputted from a control circuit 7 as a high
logic level signal (“H’). The high logic level (“H")
signal of the AND circuit 25 is outputted from the
AND circuit 25. Darlington-connected transistors 17
and Tg. An excessive current flow through fuse F inter-
rupts the power supply to the control circuit 7 and
actuator 30.

The corresponding supply valve 31, air valve 33, and
release valve 35 are actuated in response to control
signals Jo, J3, and J4 from the control circuit 7 derived
through transistors T3, T4, and Ts. A diaphram (not
shown) is operated to adjust an opening angle of a throt-
tle valve so that the engine revolution speed 1s con-
trolled.

Operation of the automatic cruise speed controlling
system is described with reference to FIG. 1, and specif-
ically wherein the vehicle speed V 1s below the prede-
termined speed V 7y (in the low speed running state).
the vehicle speed V is calculated 1n the analog torm on
the basis of the speed information from the vehicle
speed sensor 9. When the control unit 7 determines that
the calculated running speed V is below the predeter-
mined speed V 7y, a high-level logic signal (*H”’) As1s
outputted. The high level logic (‘*‘H”) signal A4 1s in-
verted by means of the inverter 17. The low level (*L”)
B 1s supplied to one input end of the AND circuit 19. In
addition, the speed V of the vehicle is calculated by
means of the vehicle speed determining portion of the
incorporated digital circuit on the basis of the speed
information from the vehicle speed sensor 9. When the
calculated vehicle speed V is determined to be below
the predetermined speed V 7y, control signal J; of the
low level is supplied to the other input terminal of the
AND circuit 19. Hence, the transistor T3 is turned off.
Since the contact S;3of the actuator relay RY 31s open,
the power supply to the actuator 30 is inhibited. In
addition, during such a low speed run, the control sig-
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nals Jo, J3, J4, J5, and Jg are low logic level are outputted
from the control circuit 7. A low level (“L”) signal is
inputted to the one input terminal of the AND circuit
25. Since the low level (L) signal i1s supplied to the
one input terminal of the AND gate circuit 25, the 5
transistors T7 and Tg are off.

For example, 1n a case where any of the control sig-
nals of J3 to J4 to control the supply valve 31, air valve
33, and release valve 3§ is outputted as the high level
(““H”) signal, or alternatively, in a case where the con- 10
trol signal Jsis outputted as the high level (“H”) signal,
or alternatively, in a case where the high level (“H”)
control signal Jgis outputted, the high (*“H”) level signal
IS outputted to one input terminal of the AND circuit
25. In response vehicle speed determining circuit 10 15
determines that the vehicle speed V is below the prede-
termined speed V 7y and outputs the high level (“H”)
signal A4. The high level (“H”) signal A4is outputted to
one input terminal of the AND circuit 25 via the invert-
ers 17 and 27. Hence, the AND circuit 25 outputs the 20
high-level signal (**H”) via the inverters 17 and 27 to the
other input terminal of the AND circuit 25. AND cir-
cuit 25 outputs the high (**H”’) level signal and excessive
current flows through the fuse F via the darlington
connected transistors T7 and Tg, both of which are 25
conducted. Consequently, the power supply to the con-
trol circuit 7 and actuator 30 is interrupted.

Since in the above-described case the fuse F is blown,
the cruise speed running apparatus cannot be recovered
even if the operation switch is not operated. 30

Next, when the vehicle speed determining circuit 10
outputs the low-level signal (“L) A4, the high level
signal (“H") is outputted to one input terminal of the
AND circuit 19. When the low (L") level signal J; is
outputted from the control circuit 7, the AND circuit 35
19 outputs the low-level (“L”) signal J; to inhibit the
power supply to the actuator 30. In addition, in a case
where the low-level (L") signal A4 is outputted, the
low-level (*L”’) signal is supplied to one input terminal
of the AND circuit 25 via the inverters 17 and 27. The 40
transistors 17 and Tg are thereby turnes off.

The operation of the automatic cruise speed control-
ling system In a case where the vehicle speed V is above
the predetermined speed V 1y is explained with refer-
ence to FIG. 1, as follows. 45

When the low-level (“L”’) signal A4is outputted from
the vehicle speed determining circuit 10 and the control
signal J; from the control circuit 7 is high level (“H”), a
high level (*"H”’) signal is supplied via the inverter 17 to
one input terminal of the AND circuit 19. Hence, since 50
the power supply to the actuator 30 is the transistor T,
vehicle speed is controlled when T3 is on.

When the control signal from the control circuit 7 is
a high logic level (*“H”), vehicle speed determining
circuit 10 outputting the high level signal (“H”), the 55
low-level (*L”) signal Bj 1s supplied to one input termi-
nal of the AND circuit 19 via the inverter 17. The AND
~circuit 19 outputs the low-level (*'L”’) signal, turning off
transistor T, thereby interrupting the power supply to
the actuator 30. In addition, the high level (**H"") signal 60
is outputted from AND circuit 25 to turn on transistors
T7and Tg. Thus, the fuse F 1s blown. Consequently, the
power supply to the control circuit 7 and actuator 30 is
interrupted.

As described above, the vehicle speed determining 65
portion 10 constituted by the analog circuit 1s provided
in addition to the vehicle speed determining portion
constituted by the digital circuit incorporated in the

8

control unit 7. Operation of the power supply to the
control unit and the actuator on the basis of the two
vehicle speed determining circuits is interrupted. There-
fore, an appropriate cruise run control can be executed
in the automatic cruise speed controlling system. It is
noted that the control unit 7 may be reset except upon
interruption of the power supply.

Since, in the automatic cruise speed controlling sys-
tem according to the present invention described here-
inabove, the control command signal is outputted from
the controlling means, the vehicle speed determining
means determining that the control command signal is
outputted, the power supply to the controlling means
(control unit) 1s interrupted. Consequently, the control
on the cruise speed control can accurately and appro-
priately be executed. |

It will fully be appreciated by those skilled in the art
that the foregoing description is made in terms of the
preferred embodiment and various changes and modifi-
cations may be made without departing from the scope
of the present invention which is to be defined by the
appended claims.

What 1s claimed is:

1. A system for automatically controlling a vehicle
speed to a desired cruise speed, comprising:

a) first means for sensing the speed of a vehicle in
which the system is mounted and outputting a
speed signal indicative thereof;

b) second means, having a command switch and an
actuator assoclated with an engine driving force
adjusting mechanism installed in a vehicular en-
gine, for outputting a control command signal to
the actuator in response to a command signal de-
rived from the command switch so that the vehicle
speed coincides with and is maintained at the de-
sired cruise speed, the second means including
third means for deriving an instantaneous vehicle
speed from the speed signal of the first means and
outputting a first signal when the derived instanta-

- neous vehicle speed is below a predetermined
threshold value, whereby the second means out-
puts said control command signal when the derived
instantaneous vehicle speed exceeds the predeter-
mined threshold value:

c) fourth means for deriving the instantaneous vehicle
speed on the basis of the speed signal derived from
the first means independently of the second means
and fifth means determining whether the derived
mstantaneous vehicle speed by the fourth means is
below the predetermined threshold value, and out-
putting a second signal when the instantaneous
vehicle speed derived by the fourth means is below
the predetermined threshold value; and

d) sixth means for interrupting a power supply to the
actuator when either or both of the third and fifth
means output etther or both of the first and second
signals, the sixth means further interrupting the
power supply to the second means when the sec-
ond means outputs the control command signal to
the actuator, while the fourth means outputs the
second signal.

2. A system as set forth in claim 1, which further
comprises a main switch connected between the power
supply and a constant voltage supply circuit for provid-
Ing a constant bias voltage to the fourth means and
wherein the first means including a switching mecha-
nism which opens and closes at a speed according to the
vehicle speed.
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3. A system as set forth in claim 2, wherein the fourth
means Includes: a) a pulse signal generating circuit con-
nected to the constant voltage supply circuit for pro-
ducing a pulse signal having a constant pulsewidth and
a frequency which 1s varied according to the vehicle
speed derived from the switching mechanism of the first
means, b) a smoothing circuit for deriving an average
signal level of the pulse signal from the pulse generating
circuit, and ¢) a comparator circuit for comparing the
average signal level of the smoothing circuit with a
reference voltage corresponding to a predetermined
speed value and outputting a low level signal when the
average value 1s below the reference voltage, the output
signal of the comparator circuit being connected to one
input of a first AND gate, the other input of the first

AND gate being connected to a first output of the third
means.

4. A system as set forth in claim 3, further comprises
a seventh means responsive to the control command
signal for actuating the engine driving force adjusting

mechanism so that the speed of the vehicle is controlled -

to maintain at the desired vehicle speed and wherein an
output of the first AND gate is connected to a first
transistor which is turned off when the first AND gate
outputs a low level signal, the first transistor being con-
nected to an actuator switch connected between the
main switch and an eight means whereby the eighth
means is turned off when the first transistor is turned
off. |

S. A system as set forth in claim 4, which further
comprises a first circuit connected to the output of the
comparator circuit, output of the second means, and the
power supply via an ignition switch and includes a fuse
for dropping the power supply voltage so as to interrupt
the power supply to the main switch when the compar-
ator circuit outputs the low level signal and any one of
the output control command signals derived from the
second means indicate a high level signal.

6. A system as set forth in claim 5, wherein the sev-
enth means includes normally open release valve which
closes a chamber defined by a diaphragm linked to the
engine driving force adjusting mechanism in response to
the corresponding high-level control command signal
from the second means, normally open air supply valve
which closes the chamber in response to the corre-
sponding high-level control command signal from the
second means, and normally closed pressure supply
valve which opens to introduce air pressure into the
chamber so that the engine driving force is increased in
response to the corresponding high-level control com-
mand signal from the second means, all one ends of the
-~ valves being connected to the actuator switch and each
other end of the valves being connected to a corre-
sponding second transistor.

7. A system as set forth in claim 6, wherein the first
circuit includes (a) a first OR gate having inputs con-
nected to respective outputs of the second means which
are connected to bases of the second transistors, (b) a
second OR gate having inputs connected to respective
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are turned off when the second AND gate outputs a
low level signal.

8. A system as set forth in claim 7, which further
comprises a lamp connected between one of the other
outputs of the second means and an output of the main

switch which is turned off when said one other output
of the second means outputs the low level signal or the
main switch 1s turned off.

9. A system as set forth in claim 8, further comprising
a set/coast switch operable for connecting an output
from said Darlington transistors to the second means, an
acceleration switch connected to the second means, and
a resume switch connected to the second means, each of
said switches operable to output a respective signal to
the second means for controlling the vehicle speed to
said desired cruise speed.

10. A system as set forth in claim 9, wherein the main
switch includes (a) a relay connected between the fuse
and constant voltage supply circuit, (b) a first fixed
contact connected between an output of said relay and
a main lamp, (c) a second fixed contact connected to the
output of the Darlington transistors and said set/coast
switch, and (d) a movable contact linked to a relay coil
portion of said relay, an opposite end of the relay coil
being grounded.

11. A cruise control system for a vehicle, comprising:

a) first means for detecting a vehicle speed and out-
putting an analog quantity corresponding to the
detected vehicle speed;

b) second means for operatively outputting a plurality
of cruise run command signals;

c) third means responsive to any one of the cruise run
command signals outputted from the second means
for deriving an instantaneous vehicle speed on the
basis of the analog quantity outputted by the first
means and outputting a plurality of control com-
mand signals according to the contents of one of
the cruise run command signals which is inputted
thereinto from the second means so that the vehicle
speed 1s controlled in response to the inputted
cruise run command signal;

d) fourth means responsive to any of the control
command signals outputted from the third means
for adjusting an operating variable of an engine
driving force adjusting mechanism installed in a
vehicular engine with a power supply;

e) fifth means for deriving the instantaneous vehicle
speed on the basis of the analog quantity derived
from the first means independently of the third
means, a sixth means for determining whether the
instantaneous vehicle speed derived by the fifth
means 1s below a predetermined vehicle speed, and
outputting a determination signal according to the
result of determination: and

f) seventh means responsive to the determination
signal for interrupting the power supply to the
fourth means when the third means outputs a pre-
determined one of the control command signals.

12. A system as set forth in claim 11, wherein the

other outputs of the second means and an output of the 60 operating variable of the engine driving force adjusting

first OR gate, (c¢) an inverter connected to the output of
the comparator circuit, (d) a second AND gate having
inputs connected to an output of the second OR gate
and an output of the inverter, and (e) Darlington transis-
tors connected between (i) an output of the second
AND gate and (ii) the main switch which, said Darling-
ton transistors responsive to a signal output by said
second AND gate whereby said Darlington transistors
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mechanism is an opening angle of a throttle valve.
13. A method for automatically controlling a vehicle
speed to a desired cruise speed, comprising the steps of:
a) detecting the vehicle speed and producing an ana-
log quantity on the basis of the detected vehicle
speed;
b) deriving a current vehicle speed on the basis of the
analog quantity produced in the step a) and opera-
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tively outputting at least one control command
signal to perform controls on cruise speed runs of
the vehicle through an engine driving force adjust-
Ing mechanism installed in a vehicular engine;

signal so as to provide the control command signal
for the actuator in spite of the fifth means provid-
ing the second signal.

12

cle speed on the basis of the speed signal by the first
means and providing a first signal when the derived
instantaneous vehicle speed is below a predeter-
mined threshold value, whereby the second means

¢) deriving the current vehicle speed on the basis of 5 provides the control command signal for the actua-
the analog quantity derived in the step a) indepen- tor when the derived instantaneous vehicle speed
dently of the current vehicle speed derived in the exceeds the predetermined threshold value:
step b) and determining whether the current vehi- c) fourth means for deriving the instantaneous vehicle
cle speed derived in the step ¢) is below a predeter- speed on the basis of the speed signal derived from
I}liHEd speed value; and 10 the first means independently of the second means,
d) interr up-ting a power supply to the engine driving fifth means for determining whether the derived
force adjusting mechanism when the control com- instantaneous vehicle speed by the fourth means is
mand signal 1s outputted in the step b) while deter- below the predetermined threshold value, and pro-
minng thf{t the current veh§cle speed 1s below the viding a second signal when the instantaneous ve-
predetermined speed value in the stepc). 15 pjcle speed derived by the fourth means is below
14. A system for auFomatlcally cantx:qlllng a vehicle the predetermined threshold value; and |
speed to a desired cruise speed, comprising: d) sixth means for interrupting the power supply to
a) first means for detecting the vehicle speed of a the second means including the actuator when
vehicle in which the system is mounted and output- either of the third or fifth means outputs either the
ting a speed signal indicative thereof; 20 first or second signal, the sixth means further inter-
b) second frieans, havmg_ 4 commgnd SWIFC.h and an rupting the power supply to the second means
actuator assomatefj Wit h an Cngime dem:fmg force inciuding the actuator when the command switch
acfl_]ustmg mecha{llsm Installed in 2 vehlcl:llar en- provides the command signal so as to provide the
gine, for outputting a control command signal to | . .

: . control command signal for the actuator in spite of
the actuator 1n response 1o a command signal _de- 23 the fourth means providing the second signal.
rived fmm t.he con?mand smtch-so t-hat the vehicle 16. A system for automatically controlling a vehicle
speed coincides with and i1s maintained at the de- . . .
sired cruise speed, the second means further includ- speed to a desired cruise Sp§ed, vOTIPIIINE:
ing third means for deriving an instantaneous vehi- ) ﬁrs:t (eans for detecting t.h e vehicle speed of a
cle speed on the basts of the speed signal by the first 30 v:ehlcle = Whl.c h the- System 1§ mounted and output-
means and providing a first signal when the derived ting a speed signal 1.nc11catwe thereof; _
instantaneous vehicle speed is below a predeter- b) second means, hawng d commal_ld sw1'tc'h and an
mined threshold value, whereby the second means actuator associated with an engine driving force
provides the control command signal for the actua- adjusting mechanism installed in a vehicular en-
tor when the derived instantaneous vehicle speed 35 tgllne’ ftor toutPuttlng a co?trol Comma’;d §1gnialdt0
exceeds the predetermined threshold value; e actuator In response 10 a command signal de-

c) fourth meansp for deriving the instantaneous vehicle me‘; from t%e con?gljanddsyvuch_s? t‘hatjthf :’lfhlgle
speed on the basis of the speed signal derived from speed colncides with and 1s maintain€d at tne de-
tﬁe first means independerﬁly of tghe second means. sired cruise speed, the second means further includ-
fifth means for determining whether the derived 40 ing third means for deriving an instantaneous vehi-
instantaneous vehicle speed by the fourth means is cle speed on the basis of the speed signal by the first
below the predetermined threshold value, and pro- means and providing a first signal when the derived
g 3 scond sl when e tnancou e e e wesd b el » e

1ICle speed derive the tourth means 1S below =
the prepdetermined thr}éshold value:; and 45 provides the control command signal for the actua-

d) :;ixth means fo}: intirrl;_p;tihng the power su;:l)]ply to t‘; ‘Z’;:ftlh?e rdzri:'e‘j iinZ?ItlltlizzﬁglstEh]ide speed
the actuator when the fifth means outputs the sec- CXce precetermin value;
ond signal, the sixth means further interrupting the c) fOUT;h mifillﬂsém_de?‘:}i]ﬂg the éns}ant.ziiréeops xée?icle

ower supply to the second means and the actuator Speca On the basis ol 1he Speca signal acrived rom
Evhen thepfommand switch provides the command 50 the first means independently of the second means,

fifth means for determining whether the derived
instantaneous vehicle speed by the fourth means is
below the predetermined threshold value, and pro-

viding a second signal when the instantaneous ve-
hicle speed derived by the fourth means is below
the predetermined threshold value; and

d) sixth means for interrupting the power supply to

13. A system for automatically controlling a vehicle
speed to a desired cruise speed, comprising: 55
a) first means for detecting the vehicle speed of a
vehicle in which the system is mounted and output-

ting a speed signal indicative thereof;
b) second means, having a command switch and an

the second means including the actuator when
either or both of the third and fifth means output

actuator associated with an engine driving force 60 either or both of the first and second signals, the
adjusting mechanism installed in a vehicular en- sixth means interrupting the power supply to the
gine, for outputting a control command signal to second means including the actuator when the
the actuator in response to a command signal de- command switch provides the command signal so
rived from the command switch so that the vehicle as to provide the control command signal for the
speed coincides with and is maintained at the de- 65 actuator in spite of the fifth means providing the

sired cruise speed, the second means further includ-
» ing third means for deriving an instantaneous vehi-

second signal.
¥ x % x %
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